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THE ROLE OF BT HYBRIDS IN STALK ROT MANAGEMENT 
Emily W. Gatch, Graduate Research Assistant 
Gary P. Munkvold, Associate Professor/Extension Plant Pathologist 
Department of Plant Pathology 
Iowa State University 
Genetically modified organisms such as Bt corn, engineered to produce a bacteria-derived toxin targeting 
the European corn borer, have been readily adopted as pest management tools by producers throughout 
the US. While Bt hybrids have demonstrated consistent yield benefits during seasons of heavy European 
corn borer infestation, growing consumer opposition to the use of genetically modified organisms, 
particularly in European and Asian markets, has both farmers and scientists questioning the future of 
biotechnology crops. Rather than abandon developments which have the potential to deliver more 
effective and environmentally sound management options, a greater effort must be made on the behalf of 
scientists to demonstrate not just the safety of biotech crops in the food industry and the environment, but 
the extent to which products such as Bt corn can contribute to the overall health of corn production 
systems. 
Potential Stalk Rot Reductions 
Stalk rot is a fungal disease responsible for widespread yield loss in corn production each year. The 
pathogens which comprise the stalk rot complex invade corn plants through natural entry points such as 
nodes or leaf sheath bases, through wounds created by insects, hail, or mechanical damage, or by direct 
penetration of the stalk rind. Physiological stresses such as extremes of soil moisture and temperature, 
insufficient sunlight, over-crowding, and damage from disease and insects can predispose stalks to 
invasion by the stalk rot complex and further the development of stalk rot symptoms, which include 
reduced grainfill, premature death, and lodging (Koehler, 1950). It seems logical to assume that the 
reduction in European corn borer damage provided by Bt hybrids may lead to decreased incidence and 
severity of stalk rot. An alternative hypothesis is that the increased yields of Bt hybrids and the added 
energy cost of producing the engineered toxin will increase the susceptibility of stalks to fungal invasion 
(Dodd, 1980). The results of previous studies have been somewhat contradictory, however, inspiring 
further research into the role of Bt hybrids in stalk rot management (Bergstrom et al. 1996, Reimers et al. 
1998). 
Methods 
Field studies carried out in the 1998 growing season evaluated the effects ofthe five commercially 
available Bt "events," which differ in the specific Bt protein and location of protein expression in the 
plant tissue, on the incidence and severity of stalk rot. Non-Bt isolines of each Bt hybrid were also 
evaluated for comparison. 
Table 1. Bt Hybrid Summary 
Event name Bt ~rotein Trade name 
CBH351 Cry9c Star Link 
MON810 Cry1Ab YieldGard 
176 Cry lAb KnockOut 
NatureGard 
BTll Cry lAb YieldGard 
DBT418 Cry lAc Bt-Xtra 
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Experimental plots were subjected to manual and natural infestations with European corn borer larvae. 
Upon physiological maturity, stalks were evaluated for the amount of internal discoloration, the presence 
or absence of pith disintegration (a more advanced symptom of stalk rot), and percent lodging. In 
addition, to determine whether the increased yields ofBt hybrids compromise standability, strength tests 
were performed on stalks and correlated to yield. 
Results and Discussion 
For this first season, Bt hybrids showed significant reductions in discoloration, pith disintegration, and 
lodging, but the extent of these reductions varied among the different Bt/non-Bt hybrid pairs and between 
the manual and control infestations. Manual infestation typically resulted in more significant reductions 
in stalk rot symptoms between Bt hybrids and their non-Bt counterparts. Events 176 and Btl! 
demonstrated the greatest reduction in lodged stalks with manual infestation. No significant differences 
in stalk strength were found within Bt/non-Bt pairs. These results suggest that the degree to which stalk 
rots can be managed through the use of Bt hybrids will depend on the specific Bt event and on the 
severity of the European com borer infestation in a given year. 
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Figure I. Pith disintegration in Bt and non-Bt hybrids in a field experiment conducted near Ames, Iowa 
in 1998. * denotes significant reduction between Bt/non-Bt hybrid pairs. 
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Figure 2. Percentage oflodged stalks in Bt and non-Bt plots. 
312 
Stalk Strength ofBt and Non-Bt Hybrids 
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Figure 3. Stalk strength ofBt and non-Bt hybrids. Strength measured as resistance in kg to a 
compressive force. No significant differences were detected at the hybrid pair level. 
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